Glycogen synthase kinase-3 beta phosphorylates tau protein at multiple sites in intact cells.
Hyperphosphorylated tau protein is the major constituent of the paired helical filament (PHF), the major fibrous component of the neurofibrillary lesions of Alzheimer's disease (AD). Hyperphosphorylation of tau is believed to be the critical event that leads to filament assembly. Identification of the responsible protein kinases is therefore a key step towards an understanding of the pathogenesis of AD. Mitogen-activated protein kinase, glycogen synthase kinase-3 (GSK3) and neuronal cdc2-like kinase have been shown to phosphorylate tau protein in vitro at a number of sites that are phosphorylated in PHFs. In this study, we report that transient transfection of human GSK3 beta into Chinese hamster ovary cells stably transfected with individual human tau isoforms leads to hyperphosphorylation of tau at all the sites investigated with phosphorylation-dependent anti-tau antibodies. Thus, GSK3 beta is a protein kinase that phosphorylates tau protein in intact cells.